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Claim 7 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. This claim is confusing because it requires both electrodes to have gas diffusion 
membranes, while also reciting that the fuel cell is of the direct methanol variety, in which the 
methanol fuel would be in liquid form. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(aj A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hsu et al 
(US 6,475,249) in view of Takada et al (US 5,460,896). 

Hsu et al disclose a fuel cell, such as a direct methanol fuel cell, that comprises a proton 
conductive membrane (10), catalyst layers (21, 22) on either side thereof, gas diffusions layers 
(31, 32) juxtaposed to and covering the catalyst layers, and conductive plates (7) including flow 
fields that cover and communicate with the diffusions layers. In the direct methanol embodiment 
of the fuel cell, the methanol would react on the catalyst to produce electricity. These claims 
differ from Hsu et al by reciting that the diffusion layer comprises a microporous membrane and 
a hydrophobic coating next to the catalyst. Takada et al disclose a solid electrolyte fuel cell that 
includes a gas diffusion layer (35) made by impregnating porous metal foam with PTFE (column 
5, line 64 through column 5, line 1 1). Since the PTFE coats the foam, this hydrophobic material 
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would be in contact with the "electrode core" (34) and thus with the electrode catalyst. The 
coated foam forms a membrane (column 2, lines 18-21). Because the gas diffusion membrane of 
Takada et al has a low electrical resistance and allows better diffusion of the gas therein than in 
a carbon gas diffusion layer (column 2, lines 21-26), it would be obvious to use the gas diffusion 
membrane of Takada et al in the fuel cell of Hsu et al 

Claims 1 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hsu et al 
(US 6,475,249) in view of Morse et al (US 6,960,403). 

Hsu et al disclose a fuel cell, such as a direct methanol fuel cell, that comprises a proton 
conductive membrane (10), catalyst layers (21, 22) on either side thereof, gas diffusions layers 
(31, 32) juxtaposed to and covering the catalyst layers, and conductive plates (7) including flow 
fields that cover and communicate with the diffusions layers. In the direct methanol embodiment 
of the fuel cell, the methanol would react on the catalyst to produce electricity. These claims 
differ from Hsu et al by reciting that the diffusion layer comprises a microporous membrane, or 
that both diffusion layers each comprise a thermoplastic microporous membrane. Morse et al 
disclose a solid electrolyte fuel cell (218) including microporous membranes made of the 
thermoplastic polymer polyimide, to which the electrodes are attached (column 2, lines 55-60). 
Because the channels in the polyimide layer are less than 10 microns in size, the membrane 
would be microporous. The polyimide layers may be used with both electrodes (column 5, lines 
18-28). Because these gas diffusion membranes are suitable for polymer electrolyte fuel cells 
(column 3, lines 10-21), the same type as disclosed by Hsu et al, it would be obvious to use the 
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gas diffusion membranes of Morse et al in the fuel cell of Hsu et al Claim 7 is thus rejected 
over the combination of Morse et al and Hsu et al y to the extent that it is understood. 

Claims 3-6 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. The prior art cited either herein or by applicant does not disclose or 
teach a DMFC with a microporous gas diffusion membrane that is either asymmetrical or 
includes a perm-selective layer in addition to the microporous layer. 

Claims 3-6 are objected to because of the following informalities: The verbs in the 
clauses starting with "wherein" should be in the present tense. Specifically, "having" should be 
"have" and "being" should be "is". Appropriate correction is required. 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Sun et al (US 6,248,476) disclose a metal-air cell with an air diffusion membrane. 
Kim et al (US 6,699,61 1) disclose a fuel cell with a thermo-responsive polymer that alters the 
flow rate of incoming gas. Bai et al (US 6,716,549) disclose a fuel cell with a metalized gas 
diffusion layer. Bostaph et al (US 2003/0031908) disclose a DMFC within a housing (28). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen J. Kalafut whose telephone number is 571-272-1286. 
The examiner can normally be reached on Mon-Fri 8:00 am-4:30 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private. PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov: Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

sjk 




